Interactions of carbaryl with susceptible and multiresistant house flies (Diptera: Muscidae).
The in vivo and in vitro fate of [14C]carbaryl was compared in adult male and female house flies from an insecticide-susceptible (S) strain and a resistant (R) strain with multiple resistance to different classes of insecticides. Cuticular penetration of topically applied carbaryl (0.01 microgram/insect) was very rapid and rates were essentially the same among males and females of both strains. Rates of penetration were dramatically reduced as the concentration of applied carbaryl was increased over a range of 0.01-5.0 micrograms/insect. In vivo and in vitro tests demonstrated that the R strain had an enhanced capability for the metabolic degradation of carbaryl. In evaluations of topical toxicity and in vitro metabolic degradation, coadministration of the metabolic synergists piperonyl butoxide (a microsomal oxidase inhibitor) and S,S,S-tributyl phosphorothioate (DEF, an esterase inhibitor) with carbaryl provided conclusive evidence that microsomal oxidases were the major factor in enhanced metabolism and that hydrolytic enzymes had only a minor effect. Studies of the in vitro inhibition of acetylcholinesterase (AChE) activity by carbaryl demonstrated that there was no difference between males and females of a given strain and that the R strain AChE was considerably less sensitive to inhibition. These tests also indicated that homogenates of brains from the R strain contained more than one form of AChE with different sensitivities to the inhibitor. This information and results of toxicity tests with other insecticides suggest that the R strain is not homozygous in its resistance to carbaryl.